Summary Lagophthalmos continues to be a serious prob1em in cured leprosy patients. We conducted a population-based survey of lagophthalmos surgical cover age (LSC), barriers to lagophthalmos surgery and outcome of lagophthalmos surgery in leprosy patients in South Korea. In our survey, there were 60 patients with lagophthalmos who had needed surgery (> 5 mm gap), 34 of whom had received surgery, resulting in a lagophthalmos surgery coverage of 57%. Among the 34 patients who had received lagophthalmos surgery, 18 needed further surgery. Among those who had never had surgery, none of the demographic indicators predicted surgical uptake; the primary reason given for failure to have surgery was lack of knowledge about it. Outcome of surgery (by eye) showed that 29% of eyes still had a gap of 5 mm or more. The frequency of symptoms (tearing, blurring of vision, pain, etc.) was high. Even in settings with a good eye care infrastructure, such as Korea, uptake of surgery can still be low and results may not be satisfactory to patients. There is a need for practical guidelines for leprosy control programmes in the areas of (a) patient recognition, (b) patient education, (c) monitoring the uptake of surgery, and (d) monitoring the outcome of surgery to ensure the best possible outcome.
Introduction
We have recently demonstrated that lagophthalmos continues to be a serious problem among cured leprosy patients. ! In Korean leprosy patients (alI cured mycobacteriologically for over 12 years) the presence of lagophthalmos (even on gentle closure) was associated with a 7·5-fold risk of incident comeal keratitis compared to patients without lagophthalmos. In this population, although cataract was the leading cause of incident bilateral blindness (87%) and visual impairrn ent (80%), comeal disease secondary to lagophthalmos was the second most frequent cause. By eye, comeal disease accounts for 19% of incident blindness (vision < 6/60) and 56% of incident visual impairment (vision < 6/ 18). Thus, comeal disease is responsible for a significant proportion of uniocular vision loss.
A survey of lagophthalmos surgical services reveals a wide variety of surgical procedures in use worldwide as well as varying indications for surgery. 2 There is considerable variability in the literature regarding outcome of surgical correction of lagophthalmos; 3 -6 however, the findings are generally inconclusive due to small samples, inadequate follow-up, or metho dological ftaws. Information on surgical outcome is helpful for determining the benefits of surgical interventions as well as helping to revise surgical indicators and procedures.
There is no information in the literature documenting the lagophthalmos surgi cal coverage (that is, the proportion of lagophthalmos patients who have had surgery) among leprosy patients. Lagophthalmos surgical coverage should be one measure of the success of a leprosy control or blindness prevention programme. In measuring lagophthalmos surgical coverage it is important to determine why those who need surgery have not had it. These barr iers can then be addressed to increase lagophthalmos surgi cal coverage.
In this study, we sought to determine the lagophthalmos surgical coverage, the barriers to use of lagophthalmos surgical services, and the outcome of lagophthalmos surgery.
Materiais and methods
This study was undertaken in six leprosy resettlement villages in central South Korea. Leprosy is not a public health problem in Korea anymore; only 39 new leprosy cases were recognized in 1998. There are 18,800 patients who have been treated and released, about 36% of whom live in resettlement villages. The health care infrastructure of Korea is very well developed; govemment and non-govemment programmes provide free medicaI (including eye) care for all leprosy patients. A well-managed tertiary eye care programme is centred at the Catholic Skin Clinic and Hospital (CSCH) and leprosy patients from the resettlement villages under study as well as dornicillary patients from surrounding countries have access to a well-trained ophthalmologist and plastic surgeon who have been providing surgery for lagophthalmos (primarily the lateral tarsal strip procedure) for the past 10 years.
In late 1988, standardized clinical exarninations were undertaken on 501 (83%) of 605 patients among eight leprosy resettlement villages in the area. Findings from these investigations have been reported previously. 7 -9 In the year following the exarninations, the CSCH recruited an ophthalmologist to provide services for these patients. In May 1999 standardized eye exarninations were repeated among the study population and the findings have been reported. ! Methods for detection of ocular pathology have been described previously. 7 -9 Briefty, visual acuity was taken (best eye presenting vision) using an illurninated tumbling E chart by a trained exarniner. ClinicaI exarninations were conducted by two examiners (Dr Lee Ho-Sung and SL in 1988 and NCT and SL in 1999). Comeal sensation was determined by the reaction to a cotton wisp introduced from below. Blink pattem was measured by observing the patient while he/she was unaware of being examined; it was graded abnormal when there was more than 15 seconds between blinks or if the blink was incomplete. Lagophthalmos was defined as present in 'gentle closure' when a gap was detected when a patient closed bis eyes gently, as in sleep and in 'forced closure' when a gap was detected when a patient closed his eyes tightly. The gap was measured using a rnillimetre ruler. Presence of comeal opacity, comeal u1cer, and keratitis was also recorded. Demo graphic information was obtained from patient charts. Data on one patient, who had lagophthalmos secondary to a bum, was not included.
FolIowing the clinicaI exarninations, interviews were conducted by graduate students at the Department of Sociology, Keimyung University among alI lagophthalmos patients (operated or not) to determine the barriers to surgery and satisfaction with surgery.
Lagophthalmos surgical coverage (LSC) was defined by patient rather than by eye. AlI patients with 5 mm or greater lagophthalmos in gentle or forced closure (in one or both eyes) or history of lagophthalmos surgery comprised the denorninator and alI patients who had had surgery for the correction of lagophthalmos (regardless of current status of lids) comprised the numerator.
We divided patients into two groups (no surgery versus surgery) and used standard univariate analyses (Students' t-test for continuous variables and chi-square for dichotomous variables) to evaluate the factors associated with not having surgery. Odds ratios and 95% confidence intervals were ca1culated. Findings from in-depth interviews on barriers to acceptance of surgery were tabulated.
FinalIy, outcome of surgery was evaluated, by eye rather than by patient. ClinicaI criteria for outcome included presence of lagophthalmos (none, 1-4 mm gap, and 5+ mm gap), comeal conditions (comea u1cer or scar), and vision. Information on symptoms (excess tearing, blurring of vision, pain, disfigurement, and foreign body sensation) was also recorded at the time of examination; analysis of symptoms was by patient.
Results
There were 60 patients (33 men and 27 women) who either had had lagophthalmos surgery or needed surgery (�5 mm gap). The 60 patients can be broken down as folIows: 16 patients had had successful lagophthalmos surgery (lid gap < 5 mm) and 44 patients needed surgery. Among the 44 patients needing surgery 18 (40·9%) patients had a history of surgery but needed more. Thus, arnong the 60 patients 34 (56·7%, 95% confidence interval: 44·2-69·2%) had undergone surgery in the past; 57·6% for men and 55·6% for women. The proportion of males needing additional correction (15/19 or 79%) outnumbered females needing additional correction (3/15 or 20%); there was no association with age or disease type. Just under half (47·7%) of the patients needing surgery had bilateral lagophthalmos.
None of the demographic factors was associated with a failure to receive lagophthalmos surgery (Table 1) . Among the 26 patients who did not have surgery, in-depth interviews were conducted with 19 patients. The reasons given by patients with lagophthalmos for not having surgery were lack of knowledge of surgery (n = 6), cost and distance from vilIage (n = 4), service of poor quality (n = 4), lagophthalmos not a problem (n = 3) and other reasons (n = 2). Only nine patients (47-4%) knew another person who had lagophthalmos surgery. Among patients who had a history of surgery but needed more there was considerable resistance to additional surgery due to a perception that surgery did not give a good outcome. The absence of preoperative information on these patients makes it impossible to -ª,ssess whether the current findings (vision, comeal conditions) were present before surgery. Among the 34 patients with a history of surgery, in-depth interviews were conducted with 25 patients. Five patients (20%) would not recornrnend surgery to others because of a failure to improve vision and continuaI tearing. Overall, seven patients (28%) were not satisfied with surgery, five because their lagophthalmos recurred and two because vision worsened. Among 48 eyes which had undergone surgery, additional information on clinicai conditions was available on 41 eyes, arnong which 12 (29·3%) had 5 rnrn or more of exposure of the globe on gentle closure (indicating the need for further surgery) ( Table 2) .
Among the patients who had had surgery, the frequency of symptoms reported was high; 91 % reported excessive tearing, 56% reported blurring of vision, 59% reported pain, 41 % reported disfigurement, and 56% reported foreign body sensation; these findings were generally not associated with duration since most recent surgery (Table 3) . Ectropion was 7·7 times more cornrnon arnong patients who had surgery 10 or more years ago than among those who had surgery more recently.
Discussion
The prevalence of lagophthalmos in leprosy patients varies considerably arnong populations, primarily as a result of life expectancy, previous leprosy control efforts, and composition (leprosy type) of the population under study. None of the people in our study were new leprosy patients or leprosy patients cUITently undergoing MDT. While lagophthalrnos incidence in MDT appears to be quite low there are still a considerable nurnber of lagophthalmos patients needing surgery ?
While there are no standard criteria for defining clinicalIy significant lagophthalmos, we chose the definition of 5 mm or more gap on gentle closure lO for this study. Further indications for surgery could include disfigurement and significant symptoms (e.g. excessive tearing or irritation), or a specialist' s judgement that the comea is endangered. In addition, duration of lagophthalmos needs to be considered in patient selection; patients with new onset « 6 months) lagophthalmos require steroid treatment. Adoption of semi-standardized criteria for the selection of patients for surgical intervention is useful for health workers to identify patients for refeITal for surgery. This would also assist with monitoring lagophthalmos surgi cal coverage. In a recent ILEP report, it was noted that 91 % of ILEP programm es report checking the lid for closure but that only 47% offer surgery. ll Clearly, the gap between reconition of lagophthalmos in the field and interventions to manage lagophthalmos is problematic.
When surgery is available, standard assessment of clinicaI outcome is recommended. In Korea, where the quality of surgery is quite good, 29% of eyes still had 5+ mm lid gap. Presumably the ectropion, more common among patients who had surgery over 10 years ago, is a result of ageing and gradual laxity of the lido Excess tearing was reported by almost alI patients and was responsible for most of the dissatisfaction of patients. Further investigation of the best procedures, which may vary among individual patients, is indicated. However, it is unlikely that 100% success can ever be achieved.
The fact that almost one-third of patients were not aware of the possibility of surgery for lagophthalrnos is surprising; this finding suggests the need for more intense education efforts to describe the surgical procedure, benefits and risks, and the need for folIow-up. In addition, the poor satisfaction reported by patients with multiple surgeries indicates the need for more intensive education of patients at the time of surgery as welI as during folIow-up.
The findings in Korea represent settings with aged cured leprosy patients rather than settings with active MDT programm es. Nevertheless, our findings suggest a need for creating practical guidelines for leprosy control programmes in the areas of (a) patient recognition, (b) patient education, (c) monitoring of uptake of surgery, and (d) monitoring the outcome of surgery to ensure the best possible results.
